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INDICATOR PLANTS FOR STUDIES WITH THE LEAFROLL 
VIRUS OF POTATOES’ 


Hucu C. KIRKPATRICK? 


Division of Fruit and Vegetable Crops and Diseases, Bureau of Plant 
Industry, Soils and Agricultural Engineering, Agricultural 
Research Administration, U. S. Department of 
Agriculture, Wenatchee, Wash. 


The ideal indicator plant for transmission studies with an insect- 
transmitted virus, such as that of leafroll, should develop distinct and 
unmistakable symptoms in a short time whenever inoculated by a single 
insect. In addition it should be a plant that can be grown from true seed, 
thus minimizing the likelihood of retention of the virus from a preceding 
generation. It should be possible to use this plant in the early seedling 
stage to permit the use of smaller pots and cages and to decrease to a 
minimum the time necessary for conducting an experiment. The plant 
must be a favorable food plant for the insect vector. 

The potato is not satisfactory as a test plant in transmission studies 
of the leafroll virus because of the long period of time required for 
symptom development. Under greenhouse conditions in New York 
State, symptoms developed from current season infection are often un- 


1Preliminary report presented at the joint meetings of the Potato Association 
of America and American Phytopathological Society, 1948 (3). 

2Associate Pathologist formerly of Department of Plant Pathology, Cornell 
University, Ithaca, New York. 
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recognizable. To determine infection it is necessary to grow the potatoes 
to maturity and to index the tuber progeny. In New York it is difficult 
or impossible to recognize second generation symptoms in greenhouse 
grown potatoes during certain seasons of the year. These conditions 
affect directly the reliability of experiments conducted during the late 
fall and early winter months. 

In most seed potato lots there is a certain amount of natural infec- 
tion which must be detected and eliminated before conducting experi- 
ments in which the potato is used as the test plant. 

Because of these distinct disadvantages in the use of potato as an 
indicator plant it was felt that other Solanaceous species should be in- 
vestigated as possible indicator plants. 


Species USED 


Of the comparatively few other hosts of the leafroll virus reported 
in the literature prior to the initiation of this work, only Datura 
stramonium L. and D. tatula L. appeared to have possibilities as in- 
dicator plants (1). Dykstra reported that these species are susceptible 
to the leafroll virus and develop reasonably distinct symptoms. 

In 1946 it was learned from Dr. Bonde* of the Maine Agricultural 
Experiment Station that he and Dr. Hovey had discovered that Physalis 
angulata L. is a good indicator plant for this virus. Consequently, this 
species was used in these investigations being reported. 

During investigations on the host range of leafroll virus it was dis- 
covered that Physalis floridana Rydberg is susceptible. Since it de- 
velops symptoms soon after infection it also was used in later tests. 


METHODS 


All experiments were carried out in the greenhouse. Seeds were 
germinated in flats or large pots and the plants were transplanted to 
3-inch pots as soon as the first leaves had developed. The insect vector 
was in all cases Myzus persicae Sulzer. The viruliferous insects were 
colonized in an insectary chamber on Datura stramonium plants infected 
with leafroll virus. Wingless adult aphids were transferred from the 
source plant upon which they had been raised to the test plant by means 
of a fine camel-hair brush. After the insects were put on the test plants, 
the plants were covered with 2 x 6-inch Pyrolin cylinders covered on 
the top with fine mesh cheesecloth. Caging in this manner had no 
noticeable effect on the plants since they were seldom caged longer than 


*Personal communication to Dr. A. Frank Ross, 1946. This work was later 
reported (2). 
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5 or 6days. After the insects had fed on the test plants for the 5 or 6-day 
feeding period the cages were removed and the plants fumigated with 
nicotine sulphate vapor. 


SYMPTOMS 


The symptoms in infected Datura stramonium plants are most pro- 
nounced in the primary leaf as you will note in figure 1. As the plants 


Fic. 1. Leafroll-infected D. stramonium (left) with non-infected plant (right). 
Note the interveinal yellow blotching of the primary leaves. 


grow older symptoms eventually develop in other matured leaves. The 
most characteristic symptom is the development of interveinal chlorotic 
areas with indistinct margination. There is often a slight cupping of 
the primary leaf and of the next developed leaf. Stunting of the plant 
is slight. 


The most typical symptom developed by Physalis angulata is a 
marked rolling of the leaves as shown in figure 2. The plant is stunted 
and the leaves develop indistinctly marginated yellow areas. The symp- 
toms in this species are much more distinct than those of D. stramonium. 


Stunting of the plant is the most striking symptom developed by 
infected Physalis floridana as you will observe in figure 3. The inter- 
nodes are much shortened and the leaves are smaller than are those of 
corresponding non-inoculated plants. The characteristic yellowing of 
the primary leaves is more indefinitely marginated in this species than 
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Fic. 2. Leafroll-infected P. angulata showing the marked rolling, stunting and 
indistinct interveinal yellowing. 


Fic. 3. Leafroll-infected P. floridana showing the marked yellowing, indefinite 
rolling of the leaves and shortened internodes. 
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in D. stramonium. A slight cupping of the yellowed leaves may or 
may not occur. 

The symptom development in the Physalis species is more rapid 
than in D. stramonium. The distinct stunting of P. floridana and the 
marked rolling of the leaves of P. angulata are more reliable expressions 
of infection than is the interveinal yellowing of D. stramonium leaves. 


SUSCEPTIBILITY 


The number of successful infections obtained by quartering single 
viruliferous aphids on individual plants is lower with P. angulata than 
with P. floridana or D. stramonium. Comparing the transmission by 
single aphids in three experiments, the percentage of transmissions to 
D. stramonium was nearly three times as great as that to P. angulata 
as indicated in table 1. In two experiments comparing transmission to P. 


TABLE 1.—Transmission of leafroll virus by single aphids to P. angulata, 
D. stramonium, and P. floridana 


Plants Infected 
Per cent 


~ Indicator Number Number 
Species ce of Tests | Test Plants 


65.2 
32-5 
84.0 


D. stramonium 


P. angulata 
P. floridana | 


P. angulata 22.5 


angulata and to P. floridana the transmission to P. angulata was about 
ten per cent higher than in the three previous experiments, but the 
transmission to P. floridana was about 2.7 times that to P. angulata. The 
transmission to the three indicator species by single insects was deter- 
mined in a single experiment as shown in table 2. Seventy per cent of 
the D. stramonium and of the P. floridiana plants were infected, but 
only 22 per cent of the P. angulata plants were infected. 


TABLE 2.—Transmission of leafroll virus by single aphids to P. angulata, 
D. stramonium, and P. floridana 


' Symptom 
Indicator Number Plants Infected | Development 
___ Species Test Plants No. Per cent Days 
D. stramonium | 50 | | 70.0 30 
P. angulata 50 22.0 | 20 
P. floridana 50 | 70.0 15 


It is apparent from these experiments that D. stramonium and P. 
floridana are more easily infected by single insect transmissions than is 
P. angulata. The rate of symptom development is most rapid in P, 
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floridana and slowest in D. stramonium. The three indicator plants 
were compared at levels of one, five, and ten viruliferous aphids as ob- 
served in table 3. Where one or five insects per plant were used the 
per cent transmission to P. floridana was greater than that to either of 
the other two species. D. stramonium was more easily infected than P. 
angulata with one or five insects, but when there were ten insects per 
plant P. angulata had the greater infection percentage. 


DISCUSSION 


From the results presented it is apparent that Physalis floridana 
more nearly meets the requirements of an ideal indicator plant than do 
P. angulata and Datura stramonium. It develops distinct and unmis- 
takable symptoms in a comparatively short period of time. Infection 
percentages have been obtained with this species ranging from 70 to 
100 per cent from single insect transmissions. These figures are higher 
than those for any other insect-transmitted virus found reported in the 
literature. Plants of this species can be used in the seedling stage and 
there apparently is no virus transmission through the seed. 

Each of the other two species possesses some but not all of these 
advantages. Both can be used as seedlings and in neither case is there 
any evidence of seed transmission of the virus. D. stramonium is almost 
as easily infected as P. floridana, with recorded infection percentages 
ranging from 40 to 70 per cent. Symptoms are much slower in develop- 
ing in this species and they are much less distinct. On the other hand, 
P. angulata is intermediate with respect to the time required for symptom 
expression, but the symptoms developed are as distinct and as easily 
recognized as are those in P. floridana. The infection percentages with 
single insects, however, are much lower than those for either of the other 
species, ranging from 20 to 40 per cent. 

Whether or not one or more of these indicator species could be. 
used to advantage for indexing seed potato samples in the greenhouse 
during the winter months is yet to be determined. Preliminary results 
have indicated that Mysus persicae can not pick up the virus from 
infected potatoes as readily as it can from infected D. stramonium. The 
results reported here are from experiments in which the viruliferous 
aphids were colonized on infected Datura stramonium. 


SUMMARY 


Physalis floridana, P. angulata, and Datura stramonium have been 
demonstrated to have characteristics which make them more favorable 
than the potato as test plants for transmission studies with leafroll virus. 
All three species can be inoculated in the seedling stage and develop 
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distinct symptoms within 15 to 30 days following inoculation. Trans- 
mission percentages from single insect feedings generally range around 
20 to 40 per cent for P. angulata, 40 to 70 per cent for D. stramonium 
and 70 to 100 per cent for P. floridana. 
LITERATURE CITED 
. Dykstra, T. P. 1933. Weeds as possible carriers of leaf roll and rugose mosaic 
of potato. Jour. Agr. Res. 47 :17-32. 
. Hovey, Charles and Reiner Bonde. 1948. Physalis angulata L. a test plant for 
the potato leaf roll virus. Amer. Potato Jour. 25(2) :52. 


. Kirkpatrick, Hugh C. 1948. Indicator plants for studies with the leaf roll virus 
of potatoes. Amer. Potato Jour. 25(2) : 53. 


STUDIES ON THE HOST RANGE OF THE GOLDEN 
NEMATODE OF POTATOES, Heterodera rostochiensis 
WOLLENWEBER 
W. F. Mat anp B. F. Lownssery, JR. 


New York State College of Agriculture, Agricultural Experiment 
Station, Cornell University, Ithaca, N. Y. 


The golden nematode of potatoes, Heterodera rostochiensis Wollen- 
weber, was first identified in the western hemisphere on a farm near 


Hicksville, Long Island, in 1941. This nematode is now known to infest 
several thousand acres of land, all on Long Island. Yield reductions of 
30 to 70 per cent have been reported from the Long Island area by 
Chitwood, Clement, and Gordon (1942). The golden nematode is 
known to occur also in England, Scotland, Wales, Ireland, Holland, 
Sweden, Germany, and Denmark. No way of growing potatoes on soil 
heavily-infested by the golden nematode, without loss, has been found 
in the British Isles or in other European countries. The 4, 5, or 6-year 
rotations practiced by potato growers on heavily-infested soil in these 
countries are not practical in those areas, just as they would not be 
practical in many of the potato-growing regions in this country. 

The potato and the tomato are the only two crop plants that have 
been shown to be attacked by this nematode. Triffitt (1931), working 
in England, reported the occurrence of cysts of the golden nematode on 
carrot roots. This observation has not been substantiated. Negative 
results have been reported for many other crop plants by several 
workers. 

Bittersweet, Solanum dulcamara L., was first reported as suscep- 
tible to this organism by Morgan (1925). Since then there have been 
several reports of the occurrence of golden nematode cysts on this plant. 


i 
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No other naturalized plants or plants native to the United States have 
been reported as hosts. Franklin (1940) found no cysts on the roots 
of Atropa Belladonna L., an herb native to Europe and Asia, but found 
Heterodera females, containing embryonated eggs, within the roots. 
Miss Franklin also reported that Solanum utile Klotzsch, a South 
American species of Solanum, was strongly attacked. Ellenby (1945) 
presented evidence that 35 additional tuber-forming species of the genus 
Solanum were susceptible to the golden nematode. All European 
varieties of potatoes and tomatoes tested have been susceptible. Chit- 
wood, Clement, and Gordon (1942) found that nine American potato 
varieties were attacked strongly. 


1946 EXPERIMENTS 


Tests were conducted in 1946 to determine the reaction of a large 
number of American potato varieties to the golden nematode. Two five- 
hill units of each of 34 varieties* were planted on heavily-infested soil. 
The degree of infection on the roots was estimated by an unpublished 
method of Dr. B. G. Chitwood. The following is a brief description of 
this method. When just a small percentage of the immature females 
on the roots had turned from white to cream color, the roots of all 
varieties were dug and placed in a 15 per cent formalin preservative. 
Later the immature females were detached from the roots by the use 
of a vigorous stream of water. The immature females and roots were 
separated by means of a U. S. Number 25 and a U. S. Number 200 
sieve, the roots collecting on the coarser screen and the immature females 
on the finer one. The females were then washed from the screen into 
a beaker. They were uniformly distributed throughout the quantity of 
water used to wash them from the sieve by agitation with a mechanical 
stirrer. Aliquot samples were taken with pipettes and the number of 
immature females in the aliquot samples counted. By multiplying this 
number by the factor, total volume/aliquot volume, the number of 
females per root system was calculated. After weighing the roots the 
number of females per unit weight of root tissue was obtained. 

Large numbers of females were found on the roots of the 34 
varieties. The varieties Sebago and Smooth Rural were not as strongly 
attacked as were the other varieties. These two varieties did not show 
any appreciable resistance, however. 


*Smooth Rural, Sebago, Cobbler, Chenango, Mesaba. Chippewa, Earlaine 
No. 2, Dakota Red, Placid, Menominee, Allegheny Mountain, Seneca, Russet Rural, 
Bliss Triumph, Katahdin, Potomac, Pawnee, Virgil, Earlaine No. 1, Early Rose, 
Sequoia, Cayuga, Ontario, Mohawk, Green Mountain, Erie Russet Burbank, Pon- 
tiac, Empire, Houma, Kasota, Ashworth, Golden. Warba. 
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One hundred and seventy-one additional species of the flowering 
plants, representing 39 families, were also tested for susceptibility to 
the golden nematode. Many of the crop and weed plants of New York 
State, especially those species belonging to the Solanaceae, were included 
in this test. These plants were grown in infested soil and the roots were 
carefully pulled and examined for the presence of cysts. Wherever 
possible the roots of 100 plants of each species were examined. In 
addition, the roots of Solanaceous species and of crop plants, on which 
no cysts were observed by external examination, were stained and 
examined internally for the presence of golden nematode larvae in 
order to make certain that larvae had not entered the roots and then 
failed to develop further*. Several varieties of eggplant, pepper, and 
tobacco, economically important crops of the Solanaceae, were included 
in this test. 

Only tomato and bittersweet (Solanum Dulcamara L.) were found 
to be susceptible by macroscopic examination. All 43** varieties of 
tomatoes were susceptible. No nematode larvae found by microscopic 
examination of stained roots were positively identified as golden 
nematode larvae. 


1947 EXPERIMENTS 


Sixteen varieties of potatoes and six varieties of tomatves were 
grown in adjacent replicated and randomized plots in order to obtain 
information on the relative numbers of nematodes attacking potato and 
tomato roots. Five plots of two plants each, for each variety, were 
planted on heavily-infested soil. The previously described immature 
cyst method for measuring the degree of infection was used for both 
tomatoes and potatoes. Potato and tomato roots were harvested when 
a small percentage of the females on the roots had turned from white 
to cream color. 

Table 1 shows the numbers of immature females obtained from the 
different potato varieties and table 2 the numbers of immature females 
obtained from the tomato varieties. Under the conditions of this.experi- 
ment the tomato roots were significantly less strongly attacked than 


*Determinations were made by Dr. B. G. Chitwood, Division of Nematology, 
U. BD. A. 

**Yellow Plum, Ponderosa, Bonny Best, Scarlet Dawn, San Marzana, Dwarf 
Champion, Marglobe, Earliest of All, San Diego Stone, Bounty, Rutgers, June 
Pink, Spark’s Earliana, Pan American, Greater Baltimore, Golden Jubilee, Victor, 
Valiant, Stokesdale, Pritchard, Italian Red Pear, Large Italian Plum, Early Detroit, 
Red Cherry. Red Plum, Yellow Pear, Stone, Oxheart, Break O’ Day, Jubilee 
Yellow, Chalk’s Special Early, Old Southhold, Long Red, Red Jacket, John Baer, 
Kroemer’s Early, Comet, Cleo, Detroit Certified, Chalk’s Early Jewel, Early Chat- 
ham, Matchless, Firesteel. 
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TABLE 1.—Number of golden nematode females obtained from the roots 
of potatoes and tomatoes 


No. of Immature Females 


Females/Gram of Root | Females/Root System 


38* 4,922 
40 2,484 
39 2,905 
39 3,100 
63 3,624 
3,484 
2,236 
2.418 
3,585 
2,163 
2,320 
1,255 
2,791 
1,790 
2,775 
1,285 


138 
Chippewa III 
Empire 92 
Fillmore 88 
Chenango 84 
Houma 84 
Cobbler 79 
Katahdin 73 
Bliss Triumph \ 71 
Madison 70 
Green Mountain 62 
Smooth Rural 52 
Sequoia 5! 
Ashworth, 46 
Essex 46 
Sebago 45 


2,091 
854 
1,314 
1,212 
2,071 
1,749 
978 
1,235 
2,440 
1,165 
409 
892 
2,205 
638 
2,288 
348 


* Standard deviation. 


TABLE 2.—Number of golden nematode females obtained from the roots 
of six varieties of tomatoes 


No. of Immature Females 


Females/Gram Females/Root 
of Root 


Variety 


Ponderosa 30 
John Baer 18 
Kroemer’s Early 17 
Marglobe 17 
Plum 15 

10 


314 
610 
439 
530 
379 
292 
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TABLE 3.—Number of golden nematode females obtained from the roots 
of sixteen varieties of potatoes 


7 Immature Females 
No. of 


Plant Varieties 


| Per Root System Per Gram of Roots 


Potato 16 
Tomato 6 


* Standard Deviation 
** Odds that a difference exists between the numbers of females obtained from 
potato and tomato roots—derived from use of Student’s “t”. 


t 
25 | q 
ed 
re 
er 
In J 
*h 
id 
in 
4 
i 
d 
if 
Cc 
n 
; 
| 
l 
133 
307 
184 
182 
123 
86 
| 2695 + 935* | 74.4 + 248 
427 +125 178 6.7 
9999 — 1** 9999 —- I 


294 THE AMERICAN POTATO JOURNAL [ Vol. 25 


were the potato roots as shown (table 3). Equally high odds denoting 
significance were obtained when the potato varieties having the six 
lowest infection indices were compared with the six tomato varieties. 
The difference was greater when the number of females per root 
system was used as an infection index (6.3 times) than when immature 
females per gram of root tissue (4.4 times) were used. 


SUMMARY 
In common, with European varieties, all North American varieties 
of cultivated potatoes and tomatoes tested were shown to be susceptible 
to the golden nematode. Potato varieties were more strongly attacked 
than tomato varieties. No other crop or naturalized or native weed plant 
was found to be attacked, except for Solanum dulcamara L., which 
previously had been reported as a host. 
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RESISTANCE TO COMMON SCAB OF POTATOES IN 
PARENTAL CLONES AND IN THEIR HYBRID 
PROGENIES! 


F. A. KRANTZ AND Cart J. 
Minnesota Agricultural Experiment Station, University Farms, 
St. Paul, Minn. 


In breeding potatoes for resistance to common scab, the usual testing 
procedure has been to grow the entire population of seedling families 
in a scab-test plot heavily infested with Actinomyces scabies (Thax) 
Gues. Individual seedling plants apparently resistant to scab were se- 
lected at harvest time, and in succeeding years their selected clones were 
further tested for scab resistance and for other economic characters. In 
the second and subsequent tests four hills of each selected clone were 
planted in the scab test plot. Variability in scab infection in the plot was 
measured by planting every fifth hill with either the Cobbler or Chippewa 


1. Published as paper No. 2408 Scientific Journal series, Minnesota Agricul- 
tural Experiment Station. 


1. 
2. 
3. 
| 
i" 


1948 } KRANTZ AND EIDE: RESISTANCE OF COMMON SCAB 295 


varieties, both of which are susceptible. Resistance was measured and 
recorded in terms of the “highest scab” method described by Leach, 
et al?. According to this method, a scab index ranging from I 
(shallow, superficial lesions) to 5 (deep, pit lesions) is based on scab 
pustule type. The reactions of the following varieties illustrate the 
range of these types: 1—Hindenburg ; 2—Jubel, Menominee, Cayuga ; 
3—Intermediate (no common example available) 4—Sebago; 5—Cob- 
bler and Chippewa. 

The following study was made to determine (1) the resistance 
to scab in subsequent tests of seedling clones grown in the first clonal 
generation on relatively scab-free soil, and selected without regard to 
scab resistance as compared with the resistance of siblings of the above 
clones grown in the scab test plot and selected for resistance; (2) the 
relation of scab resistance in seedling clones to the clonal resistance of 
the parents in each cross. 


EXPERIMENTAL RESULTS 
The data in table 1 indicate that the level of infection in the scab-test 
plot located at Grarid Rapids, Minnesota, was fairly consistent during 
the two years when these studies were made. The 26 clones shown in 
table 1 had a mean scab index of 2.12 in 1946 and 2.31 in 1947. The 


TABLE 1.—Reaction to common scab of 26 seedling clones in 1946 and 
1947 tn the scab test plot 
1947 
(Number of clones in indicated 
classes of scab reaction) 


1946 


Classes of scab 


reaction 


Total 4 I 


scab indices of 3 of the 26 clones was lower in 1947 than in 1946, and 
those of 9 clones were higher in 1947 than in the previous year. In no 
case did the reaction of a clone differ by more than one type class in the 
two years. These results agree with previous observations that a reliable 


2. Leach, J. G.,-F. A. Krantz, Phares Decker, and Harold Mattson. The 
measurement and inheritance of scab resistance in selfed and hybrid progenies of 
potatoes. Jour. Agr. Res. 56 :843-853. Illus. 1938. 
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indication of scab resistance can be obtained by growing four hills of 
a clone in a heavily infested test plot. The susceptible Chippewa and 
Cobbler hills were invariably heavily scabbed indicating that conditions 
favorable to infection prevailed throughout the plot. 

Although a consistent reaction to scab can be found by growing 
four hills of a clone, selection of single seedlings in the first clonal genera- 
tion in the scab test plot is not a reliable method for selecting scab- 
resistant clones from the population of a given cross. This is shown 
by the data in table 2. Seventy five seedlings from several families 


TABLE 2.—Mean scab index of seedling clones selected the previous year 
under low and high levels of infection 


1947 
Scab in Clones with 
Seedling Clones Index in Scab Index 

Selected Scab Test of 2 or Less 

Index Per cent 


3.29 19.0 
3.32 18.7 


selected for scab resistance in the scab test plots and 100 seedlings 
from the same families grown on soil relatively free from scab were 
planted as four-hill units in the scab plot the year following selection. 
Mean scab indices of 3.29 and 3.32, respectively, were found for the 
two groups, whereas the number of clones with an index of 2 or less 
was 18.7 and 19.0 per cent, respectively. It is evident that the error of 
selection based on one plant is too high for reliable results, and that 
selection for scab resistance must be made in later generations. 

The relation of resistance of parent clones and that of their progeny 
was studied in 30 different crosses. The thirty crosses included com- 
binations of parents having clonal reactions to scab ranging from type 1 
to type 5 inclusive. The original population of 4503 was reduced te 399 
by selection for characters other than scab resistance. Scab resistance 
was determined by growing four hills of each parent and selected seedling 
clones in the scab test plot. Table 3 also gives the essential data for 
each cross. 

It will be seen from the data in table 3 that two crosses, designated 
numbers 34 and 59, produced progenies with the lowest mean scab 
indices and the highest percentages of seedling clones with indices of 2 
or less. Six parents which seemed to transmit a high degree of re- 
sistance to their progeny are numbers 51, 56, 59, 64, 52, and 53. 

Wide differences in scab resistance are apparent in the progenies 
of crosses between different parents of equal resistance. For example, 
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cross 104 (67 x 52) produced progeny with a mean scab index of 4.23. 
This suggests that these two parents have a low combining value when 
crossed, because each of them when crossed with other parents with 
the same clonal resistance, produced progeny with more than average 
resistance. Thus cross 59 (64 x 52) produced seedlings with a mean 
scab index of 2.61, and the progeny of cross 96 (67 x 54) have a 
mean scab index of 3.43. All of the parents involved in these three 
crosses have a clonal scab reaction of type 3. 


Nevertheless, a general association was found between the resistance 
of the parent clones and their hybrid progeny. This is shown on table 4 
where crosses of parents with the same clonal resistance are combined. 
The three crosses between parents with scab indices of 2 and 3 produced 
the most resistant progenies, these having a mean scab index of 3.17 
and 37 per cent of clones with an index of 2 or less. Fifteen crosses 
between parents with type 3 scab reactions, four between parents of 
types 2 and 4 and one cross between parents with indices of 1 and 5 
produced progenies with mean scab indices of 3.71, 3.45, and 3.56, 
respectively, and had 11, 16, and 12 per cent of seedlings with indices 
of 2 or less. Crosses of parents with indices of 2 and 5, 3 and 4, and 
4 and 5 resulted in progenies with indices of 4.08, 3.85, and 4.00, 
respectively, and 6, 4, and oO per cent of clones with indices of 2 or less. 


The rather wide differences in the scab resistance in progenies 
from crosses between parents of the same clonal resistance may be partly 
due to the original source of resistance. The most resistant parents 
used in these studies derived their resistance from either Hindenburg, 
Jubel or Arnica. In table 5 eighteen crosses are arranged according 
to different combinations of parents deriving their scab resistance from 
these varieties. These data suggest that when both parents of a cross 
have derived their resistance from the same source, the progeny may 
be less resistant than when resistance from two sources is combined. 
In crosses of parents with resistance of types 2 and 3, combining germ 
plasma from Hindenburg and Jubel appeared to result in more re- 
sistance in the progeny than when Jubel was the sole source of resistance. 
Likewise in crosses between parents with scab indices of 3, there appear 
to be fewer seedlings with indices of 1 and 2 when both parents were 
derived from Hindenburg than when the two parents differed in their 
source of- resistance. 
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SUMMARY 


Selection of individual plants in seedling families in the scab test 
plot was relatively ineffective in isolating scab resistant seedlings, 


Consistent ratings for mean scab index were obtained by growing 
four hills of a clone in a heavily infected scab test plot. 


Crosses between parents of the same clonal resistance resulted in 
progenies which differed widely in the percentage of resistant 
seedlings. 


Crosses between parents derived from the same resistant ancestor 
seemed to produce progeny of slightly lower resistance than where 
the two parents had different resistant ancestry. 


A test of 399 selections from 30 crosses showed that when both 
parents had a scab index of 3 or less, from 11 to 37 per cent of the 
selections had an index of 2 or less, and from 43 to 63 per cent 
an index of 3 or less. 


UTILIZATION OF WHITE POTATOES! 
R. H. TREADWAY 


Eastern Regional Research Laboratory? 


Philadelphia, Pa. 


The normal annual crop of potatoes in the United States is about 
375 million bushels. As shown in the chart, 86 per cent of the crop 
is used for table stock and seed. The remaining 14 per cent, 53 million 
bushels, goes into various feed and industrial uses. 


In addition to the potatoes consumed directly as food, an estimated 
22 million bushels are used as raw material for food-processing. More 
potatoes are used for the manufacture of chips than all other food- 
processing outlets combined. The figure for potato consumption for 
chips alone in 1947, released after the chart was prepared, was 20 million 
bushels, as compared with 15 million bushels in 1946. 


The 2 million bushels of potatoes processed into flour might be 
considered normal. From 15 to 20 million pounds of flour are produced 


1Report of a study made under the Research and Marketing Act of 1946. 

2One of the Laboratories of the Bureau of Agricultural and Industrial Chem- 
istry, Agricultural Research Administration, United States Department of Agri- 
culture. 
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UTILIZATION OF WHITE POTATOES 
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(QUANTITY OF POTATOES AND PERCENTAGE OF TOTAL PRODUCTION 
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annually. During the past year, however, the production of potato 
flour has been increased to several times this amount. This augmented 
production is being sent largely te France and other European countries 
as a part of the emergency food program. 

The quantity of potatoes used in dehydration for food was more 
than 20 million bushels in 1943 and 1944. Most of this product was 
used for the armed forces. This outlet is now stabilized at approximately 
4 million bushels—the 1946 figure. 

In the non-food uses, livestock feeding is the largest single outlet; 
25 million bushels are consumed in this manner each year. Starch pro- 
duction usually occupies the second position, using about 10 million 
bushels of potatoes annually. Only about 5 per cent of the potato starch 
is used for food. During some recent years in which we have had surplus 
potatoes and a scarcity of corn, large amounts of potatoes have been 
used for alcohol production. This figure was highest in 1946, when 
more than 29 million bushels of the 1946 crop were processed by dis- 
tillers. Fewer potatoes however, were used for alcohol during 1947. 

The data in the chart were obtained from the Bureau of Agricultural 
Economics and the Potato Division, Production and Marketing Admin- 
istration, of the U. S. Department of Agriculture, from the National 
Potato Chip Institute, and from processors of potatoes in the food and 
starch industries. 

For a more complete discussion of the current situation in utilization 
of potatoes, readers are referred to the writer’s article, “Industrial Utili- 
zation of Cull and Surplus Potatoes,” which appeared in the November 
1947 issue of the American Potato Journal. 


SECTIONAL NOTES 
CONNECTICUT 


Excessively heavy rainfall, especially in the Connecticut valley 
during May and June, resulted in nitrogen, and particularly magnesium 
deficient potatoes, in some fields. Where magnesium deficiency of 
potatoes was found, it was learned that magnesium limestone had not 
been applied to the fields in recent years nor had a soluble source of 
magnesium been included in the fertilizer applied for the crop. Where 
the magnesium deficiency was not serious two or three applications 
of 20 pounds of epsom salts per acre were included in the spray solution, 
and were applied about one week apart. Twenty to thirty pounds of 
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BARSPROUT makes the difference 


Keep your potatoes sprout-free and firm 


Potatoes dusted with Barsprout* Sprout Inhibitor remain firm and farm- 
fresh in storage. Because sprouting is retarded, moisture and weight losses are 
overcome. BARSPROUT-treated potatoes can be held at temperatures which 
avoid accumulation of reducing sugars. 


Whether potatoes are for table stock, chips or frozen packagings, BARSPROUT 
treatment offers many advantages. The cost, pennies per bushel, is more than 
paid for by the elimination of weight loss caused by sprouting. Treated potatoes 
are preferred by processors, merchants and consumers. 


Sizes to meet every need available from your supplier. 


Specific information on how Barsprout can help you will be promptly 
supplied. Please write stating the quantity of potatoes you store and the market 
you supply. There is no obligation. Gniiitiets 


American Cyanamid Company 


Agricultural Chemicals Division 
31-A Rockefeller Plaza + New York 20, N. ¥ 


Branch Offices: 628 Dwight Building, Kansas City 6, Mo. 
Brewster, Fla. © 1207 Donaghey Building, Little Rock, Ark. 
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epsom salts could be added with 8-4-100 Bordeaux-DDT solution and 
about forty pounds could be included per 100 gallons of Dithane-DDT 
solution. Where magnesium deficiency of potatoes was very serious, 
a separate application of epsom salts alone in water at the rate of 100 
pounds per 100 gallons per acre was recommended. 


It was also recommended to the Connecticut growers, that to 
prevent magnesium deficiency conditions occurring in the future, potato 
soils should be limed with magnesium limestone according to recom- 
mendations based on a soil test. Also, that until the magnesium applied 
in the field applications of magnesium limestone becomes available in 
sufficient quantity, a soluble source of magnesium should be used in 
the potato fertilizer. 


Some growers are spraying 2,4-D at.the rate of 34 pound of 
the free acid as the sodium salt per acre to control weeds in potato 
fields. At this rate no serious injury to the potato leaves was noted 
but morning glory was killed, and both smartweed and ragweed con- 
siderably injured. (ARTHUR HAWKINS). 


INDIANA 


This past week there was held a potato field day in northern 
Indiana and it is quite interesting to see the advancement the potato 
growers have made in the last ten or fifteen years—not only on the 
method of handling and producing better potatoes but also in regard 
to the field. The commercial growers on the black sand and upland 
soils are already starting to harvest Irish Cobblers and the potato 
operations will continue until the middle of September or the first part 
of October in the northern part of the state and a little bit later in 
the southern part. 


We have a few fields that were slightly damaged by late blight 
due to the fact that some of our growers failed to follow the spray 
schedule regularly. Some growers with an acreage of 300, 400 and 
500 acres, of early Cobblers are harvesting from 400 to 450 bushels 
of U. S. No. I potatoes per acre. With fewer acres and better care, 
it is apparent that we will top all production records in our state. 


§Juite a few of the larger growers, especially in the northern part 
of the state, are setting up irrigation plants—using portable pipes—and 
are able to irrigate from 40 to 50 acres per day from a single unit. In 
some instances, the overhead irrigation has accounted for some of the 
better yields but, for the most part, our yields will be high this year. 
(W. B. Warp). 


MODEL PB-3 WEED BURNER 


The Model PB-3 is here shown in use in potato fields. Used 
tu destroy green immature vines it permits harvesting operations 
without waiting for norma! maturing of vines or their elimination 
by killing frost. 

Vegetation which has accumulated after cultivating is no 
ionger possible, is completely eradicated and permits efficient digger 
operation. Clean fields result in fewer potatoes being lost as they 
can easily be seen by pickers. 

The use of the Model PB-3 is not restricted to the burning of 
puluto \ines as it can be used wherever weed eradication is necessary. 

At a speed of 5 m.p.h. the Model PB-3 consumes 18 gallons 
of fuei oii per acre and burns 4 rows or a swath 15 feet wide on 
each trip. 

References by potato growers using the Model PB-3 furnished 
on request. They will give you their actual experience with the 
use of this machine. 


WOOLERY MACHINE COMPANY 


Pioneer Manufacturers of Open Flame Type Weed Burners 
2921 COMO AVE. S. E. MINNEAPOLIS 14, MINN. 
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MAINE 


In general the weather throughout northern Maine has been some- 
what dry, but as yet it is not dry enough to affect the crop materially. 
Some farmers indicate that it is just right, and that they would rather 
have a quality crop than a tremendously large one. There has been 
some late blight reported, but it has not reached the epidemic form, 
and is not serious at present. Dusting by helicopter and airplanes 
is being practiced by many farmers. The effectiveness of these methods 
will not be known until the crop is harvested, but last year helicopter 
dusting seemed to work very satisfactorily. 

The insect situation is not serious. Every one is using DDT for 
nearly every application. Reports indicate that about one hundred 
mechanical-beaters will be used in the county this year for potato top 
killing purposes. Last year about ten sulphuric acid machines were used, 
but this year growers have discontinued their use, except in one case 
where a farmer has used one for four years. 

It is expected that farmers will have an opportunity to vote on a 
proposed marketing agreement about September first. 

In view of the activity in potato house construction potato storage 
should be more plentiful than usual. It seems that there is a lot of 
construction this year. (VERNE C. BEVERLY). 


NEW JERSEY 


Our New Jersey growers have harvested practically all their 
Cobblers and Chippewas and many are beginning to harvest Katahdins. 
The market is very dull, and the government is buying substantial quan- 
tities in its program to support prices. Most of these potatoes purchased 
by the govermment are being converted into flour at the Publisher 
Distilling Plant at Philadelphia. 

The yields, in general, are slightly below those of iast year but 
are higher than was indicated a month ago. The heavy rainfall during 
May and June caused wide-spread deficiencies of nitrogen, and mag- 
nesium. The fact that many growers side-dressed, sprayed or dusted 
their potatoes with nitrogen, magnesium or a complete fertilizer has 
resulted in better yields than anticipated. 

Many growers are killing their potato vines with herbicides or 
mechanical-beaters, not only to facilitate harvesting, but to prevent the 
infection of the tubers with blight which is prevalent in some fields. 


NEW YORK 


The acreage entered for seed certification is about the same as in 
recent years. Field inspections support the evidence obtained from 
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Not only “STANDARD” but “Superior” in 
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combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MEG. CORP. Atlanta, N.Y. 
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required for high yields of potatoes in magnesium-deficient 
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the Florida tests that leafroll is only about one-half as abundant as 
last year and one-quarter as much as two years ago. Few fields are 
being rejected for virus diseases. Much of the seed from outside 
areas, Maine, Ontario and Prince Edward Island is being used and this 
is also as good or better than usual. Spindle tuber is a little more 
prevalent but still there is only a small trace. Late blight in upstate 
New York was first observed on the 28th of July. Although this is 
an early date, the weather has been so favorable for it that we are 
surprised not to have seen it earlier. Growers of new varieties continue 
to have great difficulty in getting them certified. There is a good 
prospect for certification on 56 acres of Essex, 8 of Empire and 6 
of Chenango. Ontario seems to have established itself with an entrance 
of 114 acres. (K. H. FeErnow). 


The acreage of potatoes entered for certification is somewhat under 
that of last year. The quality of seed seems to be much improved even 
in commercial fields. Cooperative research work on leafroll is being 
carried jointly between state and county. The most offending insects 
seem to be peach and potato aphids. Various dusts are being used 
experimentally and also commercially. The two that appear to give 
the best results are DDT dusts, the first being a 4%% per cent DDT 
with 2 per cent oil; and the second known as D-Fusol 4, about 85 
per cent of fused sulfur with 4% to 5 per cent DDT. In the case of 
the latter some good results have been reported by adding a 1 per cent 
oil to it. These dusts are applied by ground machines but later in the 
season, when it is impossible to get this machinery through the fields, 
planes will be used and Vapona (4% to 5 per cent DDT in oil) is 
sprayed on at approximately 7 gallons per acre. .The above program, 
combined with good seed and better care and attention, seems to be 
giving results in leafroll control. 


The total acreage of potatoes in the Klamath area is only slightly 
higher than the small crop of 1947. approximately 5 per cent. Climatic 
conditions have been favorable to date and both the stands and growth 
are excellent. (C. A. HENDERSON). 


SOUTH DAKOTA 


Harvesting operations of early potatoes started in South Dakota 
on the 2nd of August and the washed Bliss Triumphs shipped from 
Watertown have topped the market in Chicago. Digging will be quite 
general in the Clark area on the 16th of August. Yields reported to 
date have been very good—running from 200 to 250 bushels per acre. 


For a More Profitable Crop 


Kill Potato Tops with 


AERO’ CYANAMID, 


SPECIAL GRADE 
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Set up your own potato crop timetable; plan your 
harvest for the most opportune time. Then, ten days 
before you want to dig, just dust on 75 to 125 lbs. of 
Arro Cyanamid, Special Grade, per acre. It kills 
tops gradually and completely, hastens maturity 
of potatoes, speeds up digging and picking because 
it leaves a clean crop. Potatoes are firmer, fully 
matured—all ready to be shipped or stored before 
late blight can threaten. °Tredemerk 


NOTE: AERO Cyanamid, Special Grade, was for- 
merly known as AERO DEFOLIANT Chemical Dust. 


Write for literature 


AMERICAN CYANAMID COMPANY 


Agricultural Chemicals Division 
31-A Rockefeller Plaza + New York 20, N. Y. 


Branch Offices: 628 Dwight Building, Kansas City 6, Mo. * Brewster, Fla. 
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All growers, who planted within their potato acreage allotments, 
have signed up with the P. and M. A. and will offer their number 2 
and grade-outs to the Government. Only three cases of over-planting 
have come to the attention of the P. and M. A. officials to date and 
these growers will be unable to market their number 2 potatoes or 
grade-outs if a marketing order is recommended by the committee. 

The South Dakota Potato Committee will meet on the 13th of 
August to consider marketing recommendations for a marketing order, 
There are seven counties in the Northeastern part of South Dakota 
that are included in the area which will be covered by any marketing 
agreement. (JomNn Noonan). 


CANADA 


The sales of certified seed potatoes in Canada from the 1947 crop 
far exceeded those for any previous year. Over four and a quarter 
million bushels of seed were exported to nineteen countries, and nearly 
two and one-half million were used within the country. The previous 
high record of sales took place in 1946, when more than five million 
bushels were sold. 

Applications for field inspection in 1948 have set a new high 
record. Nearly 70,000 acres have been entered for inspection. The 
Katahdin variety accounted for 22,290 acres; Green Mountain, for 
8,936; whereas the remaining acreage represents a large number of 
varieties varying from 2,500 acres to a fraction of an acre. In Prince 
Edward Island 38,754 acres have been entered, compared with 33,496 
in 1947. In New Brunswick, 19,990 were entered, compared with 16,360 
in 1947. British Columbia showed a marked increase, with 3,098 acres 
entered in 1948, compared with 2,598 in 1947. 

All reports indicate that there should be a good crop harvested 
this year. In some areas the crop is uneven because of late planting, 
but good growing conditions have prevailed since that time, and the 
crop is doing nicely. Aphids are beginning to appear in certain areas 
in New Brunswick, and growers have been warned to rogue early, 
spray thoroughly, and to practice top-killing. (J. W. SCANNELL). 


PROVINCE OF ONTARIO 


There is some variation in the development of the potato crop, 
with growth about normal in most areas. The weather, during the 
early part of the season materially affected tuber setting in such exten- 
sive potato growing sections as North Simcoe and Parry Sound districts. 
Crops in practically all areas would now benefit by more moisture and 
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Special commodity holder, tilted and equipped with 
d guard to hold bags ... dial 6” wide, 1 lb. over- 

weight and underweight by 4 oz. graduations and 
4 in direct line of operator's vision . .. nonbreak- 
e able dial glass ... short platter fall for speed of 

operation... Capacity to 15 pounds. 
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unless there are general rains at an early date the potential crop is likely 
to be greatly reduced. The blight disease has been reported from Duf- 
ferin, Simcoe, Temiskaming, Cochrane, Wellington, Oxford, Elgin, Mid- 
dlesex and Lanark counties, although the weather has been cool and rath- 
er dry. Norfolk County reports that “rain is needed to develop tubers.” 
Algoma says “more moisture needed.” Manitoulin states that “potatoes 
got away to poor start owing to dry spell.”” Middlesex reports “crop later 
than average.” 

Harvesting and marketing of the early crop in Southwestern On- 
tario is about complete, with growers of the intermediate crop starting to 
market small quantities. Digging has been delayed because of the pres- 
sure of harvesting and late haying operations on farms. Prices have ad- 
vanced and are now holding firm, with quotations at Toronto, wholesale 
to retail, Canada No. 1 grade $1.85 to $2.10 per 75-pound bag. Some 
markets are even higher. 

The 1948 acreage is now estimated at 115,300 which is about 5,000 
acres less than 1946. 

Growers are giving increased attention to the cultural care of the po- 
tato crop by spraying or dusting. There is an almost complete absence of 
Colorado potato beetles, and where DDT applications have been properly 
applied, leafhopper and flea beetle injury are almost nil. 


PROVINCE OF QUEBEC 


The potato situation for the Province of Quebec on the Ist of Au- 
gust is very promising. 

With an estimated acreage of 151,700, to compare with 148,700 
acres in 1947, the numerical condition of yield is 102, which is 2 per 
cent above the long time average yield per acre of 100. Only two districts 
are below this long time average and the dry weather is the main cause. 

As far as insects are concerned, the situation is normal. Late blight 
appeared in the southwestern part of the province. The situation, how- 
ever, is normal elsewhere. (ROGER GAGNON). 


AMERICAN POTATO YEARBOOK 


The American Potato Yearbook, believed to be the first reference 
book covering the potato field, has just come off the press. Edited by 
John C. Campbell, Rutgers University College of Agriculture and en- 
dorsed by the Potato Association of America, this book contains sixty 
pages of interesting and vital information to the potato grower, the po- 


SPRAYING or DUSTING 


USE 
“OHIO SUPERSPRAY” HYDRATED LIME 


with a guaranteed fineness of 994%2% passing a screen having 
105625 openings per square inch. It contains magnesium and 
caicium. Insures greater coverage and yields. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers Of Various Forms of Lime 
and Limestone Products 


Bag Potatoes Faster 


with the new Heavy-Duty 
Detecto-Gram SPEED SCALE 


New Features Save Time 
and Money! 


@ Special Air-Dashpot reduces 
indicator swing to absolute 
minimum. 

@ Special Over-and-Under Head 
eliminates overweight or un- 
derweight. 

@ Strong shock -absorbers in- 
crease DETECTO SPEED 
SCALE’S life—breaks the 
drop of package before the 
shock reaches the indicator. 
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available with high back 
commodity plate, grilled to 
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Cover for weights supplied at 
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tato dealer and shipper, the potato research specialist and all those with 
an interest in the potato industry. 


Of special significance is the list of nearly one hundred recent refer- 
ences to potato culture in the United States as compiled by the Library 
of the Department of Agriculture. The Yearbook also tells you how and 
where you can secure other helpful brochures and leaflets covering var- 
ious phases of the potato industry. Additional features include a list of 
leading associations engaged in the potato industry together with the 
names of those in charge of seed certification in our states and Canada. 


The book contains much statistical information of vital importance. 
There are tabulations by states of both seed and table stock production 
and stocks on hand as of January 1, 1948. There are statistics on Can- 
adian and world potato production. There is also a list of the 100 leading 
potato growing counties in the United States. Other features include a 
classified directory of business concerns serving the potato industry, a list 
of monthly and quarterly publications in the potato field, a history of the 
origin of the potato and details on its food value and composition. 


Copies of the Yearbook may be secured from the American Potato 
Yearbook, Business Office, 289 Fourth Avenue, New York 10, N. Y. An 
individual copy sells for $2.00. 


IT PAYS TO WATCH 
GROWING PLANTS 


Growing plants should be observed closely for signs 
which may denote plant-food starvation. Potatoes, for 
instance, will show their need for potash with leaves 
that have an unnatural, dark green color and become 
crinkled and somewhat thickened. Later on, the tip 
will become yellowed and scorched. This tipburn then 
will extend along the leaf margins and inward toward 
the midrib, usually curling the leaf downward and re- 
sulting in premature dying. 

It pays to watch for these signs, but it is a far bet- 
ter practice never to give them a chance to appear. 
They are signs of extreme potash starvation and long 
before they appear, the potash content of your soil 
may be so low as to greatly reduce the yield and qual- 
ity of your crop. Consult your official agricultural ad- 
viser or experiment station about the fertility of your 
soil. See your fertilizer dealer. He will show you how 
little extra it will cost to apply enough potash for 
greater returns on your investment. 


Write us for additional informa- c 409"! 


tion and free literature on the 
practical fertilization of your filo Mean: 


MoreProfit 


American Potash Institute, Inc. 


1155 Sixteenth St., N. W. Washington 6, D. C. 
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NEW FARQUHAR IRON AGE 


WEED SPRAYERS 


MEET ALL WEED 
CONTROL DEMANDS 


Fight weeds effectively, easily, economically with new Farquhar Iron Age 
Weed Sprayers, especially designed to meet recommendations of weed con- 
ferences, extension services and Department of Agriculture 

in low-volume application of weed-killing fungicides. 


IRON AGE Single-Purpose 
Machine for Weed 
Spraying Only 


Low-cost Model WT-1 
tractor-mounted Sprayer 
with bronze gear pump 
is ideal for many weed 
control jobs. Iron Age 
Single-Purpose Units are 
used for weed control 
only, maintain low pres- 
sures accurately through 
a pressire regulating 
maais.d. 


IRON AGE Dual-Purpose Machine 


for Low and High Speed Spraying 

Farquhar Dual-Purpose Units 
(Model WCE-10 shown here) 
can be used for high-pressure 


spraying of cattle, pens, 
barns, orchards and row 
crops, as well as accurately 
controlled low-pressure weed 
work. Pressure regulating 
and reducing valves make 
conversion easy. 


Here’s Why Iron Age Dependability Means Profitable Spraying for You 


Long recognized as one of the leaders 
in the development of high-pressure 
spraying methods, Farquhar Iron 
Age now offers this same efficient 
principle to growers in their weed 
control programs. With these 
Sprayers you have (1) accurate pres- 
sure control at nozzles through reduc- 
ing and regulating valves, (2) rugged 
heavy-duty tanks with hydraulic or 
mechanical agitation, (3) specially 
designed booms and nozzles for weed 
spraying, (4) tank and _ suction 
strainers for pump, valve protection. 


PLANT AND SPRAY THE [RON AGE WAY 


See your nearby Dealer or write today 
to: A. B. FARQUHAR CO., Farm Equipmes! 
Division, 3401-G DUKE ST., YORK, PA. 


YORK, PA 
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